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r^^" '■ ARTIFICIAL CHROMOSOMES, USES THEREOF AND METHODS FOR 
PREPARING ARTIFICIAL CHROMOSOMES 

DECLARATION PURSUANT TO 37 C.F.IL §1,132 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir. 

I, Steven F. Fabijanski declare as follows: 

1) I am femiliar with the subject matter of the above-captioned application, which 
was filed on November 28, 2000, as well as the parent applications, including the earliest 
application U.S. Application Saial No. 08/629,822. 

2) I have reviewed the Office Action, mailed July 31, 2007, in connection with the 
abov^-captioned ^>plication. 

3) I received a Bachelor's d^ee in Biology fiom the Univefsity of Miami (Florida) 
in 1977. 1 received a Ph.D. degree in CeUular and Molecular Biology from the University of 
Southern California in 1981. I have held post-docioral positions at the University of Ottawa 
in Ottawa, Ontario, Canada and the University of Somhan California in Los Angeles, 
CaUfwiia from 1982 to 1985. From 1986 to 1991 , 1 held tito position of Researdi Director at 
Paladin Hybrids, Inc. 

4) I have more than 20 years of experience in the area of plant molecular biology, 
plant gene expression, plant tissue and cell culhtre and developmoit of techniques to produce 
genetically modified plants and plant artificial chromosomes. I have authored or co-autfaored 
ova 20 publications and I am an inventor of over 16 US and foreign patents. 

5) I cunrentlyamPresident&CEOofAgrisoroaBiosciaices, Inc., located in 8081 
Lou^ieed Hi^w^, Bumaby, B.C., Canada V5A 1 W9. I have held Ais position since June 
2007. Before that, 1 was Director of Research and Developm^t at Agrisoma Biosciences 
Inc., a position I held since 2001 . I also was President of the FAAR Biotedmology Groiq), 
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Inc., located at Suite 323, 5929L Jeanne D'arc Boulevard, Orteans, Ontario. Canada KIC 
7K2 fiom tiie period 1992 - 2007. 

6) Chromos Molecular Systems, Inc.. located at 8081 Lougheed Highway. Bumaby, 
B.C., Canada V5A 1 W9. an assignee of record, is an owner of Agrisoma Biosciences, foe., to 
«hom the subject matter of this appUcation has been Ucensed. Tlie licensed ledmology, as it 
relates to plant SATACs, is a comenrtone of the technologies commonly practiced by 
Agrisoma Biosciences, ina indeed, production and use of plant SATACs is the techiwlogy 
upon which the commercial activities of Agrisoma are focused. 

7) Tte Declaration puisuant to 37 C.F.R. §1.132 submitted under my signature to the 
U.S. Patent and Trademark Office on April 30. 2007 (referred to herein as Declaration 5) is 

incorpmated by reference herein. 

8) I have read and reviewed the comrneots made by fte Examiner in the instant 

Office Action as they relate to Declaration 5. The comments appear to question the 
cytological techniques used to identify SATACs, and intennediates and precursor of 
SATACs; the images provided evidencing generation of SATACs in plants, and 
intermediates and precursors IhereoC as using methods as described in the instant application; 
and the stability of SATACs. My comments below address the points raised by the 
Examiner. 

9) To practice the method in plants, no additional e)q)erimentation or additional 
guidance was required to successfiiUy generate plant SATACs beyond what was described in 
the appUcation and known to one of skill in the art at the time the appUcation was filed. The 
method as described in the ^plication consistettly and reprodudbly results in Ac generation 
of plant SATACs in hi^ frequ«icy. The method has been poformed in plants numerous 
times. Also, mimcious research groups including myself persons under my directiMi and 
other researdi groups that have collaborated with Agrisoma Biosciences, Inc., induding the 
Eastern Cereal and Oilseeds Research Centre of Agriculture and Agri-Food Canada, (Hie of 
the federal crop research centers of the Ministry of Canada responsible for Agriculture; the 
Hungarian Biological Research Center in Hungary; Chromos Molecular Systems, Inc., 
Bumaby, B.C.. Canada; and Agrisoma's research group at Has Plant Biotechnology Institute 
in S^katooD, Saskatchewan, Canada, have practiced the technology exactly as described in 
tibe application to genesate plait satellite artificial chromosomes (SATACs) and have 
successfiiUy generated plant SATACs. 
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Further, fih* methods, when performed in die dive«e plant species of Brassica or 
Nicotuwa, as described i» Dectaration 5. consistently result in a frequency between 20% • 
40% of the resistant everts recovered (and subsequent full regenerated plants) contammg 
SATACs or intermediates to SATACs, such « sausage chromosomes. Hie frequency at 
^h S ATACs or intennediates in the formation of SATACs were obtained is similar even 
using varied methods of DNA introduction into ceUs, and is not influenced by which researdi 

groiqp was coiuiucting tbe work 

Further, in each case of S ATAC production in Brassioa or Nicotfam as described in 
Declaration 5, the exact same components weie used to produce a SATAC : introduction of a 
DNA sequ««« comprising a portion of the highly conserved 26S rDNA coding region and a 
common selectable marker (35S:PAT). In some of the work conducted, the exact same DNA 
nrixtores from same test tube were used for Nicotlam and Brassica S ATAG formation. 
Hence, the results cleariy indicate a commonality and universality of the method. The 
method of generating SATACs can be utilized to generate transgenic plants, and the 
efficiency and reproducibility of the method exceed all of the typical methods of tnmsgenic 
plam production I have personaUy practiced, or stqiervised the practice ot 

aqierience in producing transgenic plants. 

10) The cytologtcal visualization of these SATACs was conducted using standard 
techniques. No special skiUs are required, only the ability to follow well-documented 
protocols in the literature known at or prior to the time of the earUest priwity date (see e.g., 
Ldtche/a/. (1991) Genome, 34:329-333; Fukui etal. (1994) Theor. Appl Genet., 87:893- 
8W; }w%etal. (1995) iVoa NatL Acad. Sd. USA, 92: 4487-4491; Murataand Motoyoshi 

(1995) Chromosoma, 104:39-43; Nfatsuyama et at. (1996) Genome, 39:941-945; aong et al. 

(1996) Chr. Res., 4:24-28; and Schubert I and Wobus U (1985) Chromosoma, 92: 143-148). 

11) Declaration 5 provided examples of SATACs, and precursors and intermediates 
of SATACs, obtained in Mcotiana and Brassica using the method as described in the 
^plication The images shown were merdly representations of what is comni<mly sem in flie 
laboratory, and represoit <Hily a very small subset of events analyzed and identified. For 
example, Figure 1 described the goieration and analysis of what those who routinely analyze 
tfiousands of Aese chromosome spreads have detennined to be a dicentric intermediate of a 
SATAC. Figure 2 depicted tfte generation and fsialysis of a sausage chromosome 
intennediate. Figure 3 depicted the generatim and analysis of a SATAC mNicotiana. 
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Exemptoy images of a SATAC ODd p«c«t«»is and tatem»diates of SATACs generated in 
Brassica also were described in Figure 4. 

Unis, Declaration 5 described Ihe genention of 20 independent SATACs or 
p««™,rs and intennediates in the formation of SATACs (Le. dicentric chromosomes or 
sausage chromosomes), generated inM«.rta«fl. The actual number of ^i«>rtafWI SATACs. 
or intefn«!diat« of SATACs. including sausage chromosomes, produced to drt^^^^ 
that number; the laboratory routinely isolates betwem 10 and 20 events demonstrating 
targeting to, and amplification ot heterochromatin per 100 events analyzed. Typically. 100 - 
200 events are analyzed. As described in the application, sunple southern blotting techniques 
can be used to identify events where amplification takes place, and in many instances simple 
chromosome spreads stained with DAPI can identify SATAC precui^ora such as sausage 
chromosomes. In addition. Declaration 5 described the generation of more than 10 SATACs, 
and precursors and intermediates in the formation of SATACs. generated and id«rtified in 
Brassica. In practicing ihe method in Brassica^ we routinely recover between 50 and 40 
events demonstrating targeting to, and ampUfication ot heterochromatin per 100 events 
analyzed, simple southern blotting techniques are again used to identify events where 
amplification takes place md subjected to fitrther analysis such as common cytological 
techniques such » FISH. The resuhs demonstrate that the SATACs and mediods for 
producing as described in Ae above-captioned appUcatioti and priority appticati<ms are, as 
described in ihe application, readily practiced with plants cells. 

12) No knowledge of die coitromere sequeme is required to practice tlie mediod of 
tie above-captioned ^plication, and to ga^ate SATACs, including plant SATACs. All that 
is required to practice the metiK>d is to insert a nucleic add into tbe pericentric 
heterodiromatin, whether by random introduction or by targeting titomideic acid to the 
pericentric het^ochromatin. Duplication of the centomere as part of the anqjlification of the 
brterodiromatin provides all of the necessary elements for centromere function in a SATAC. 
Thus, tfie {riant SATACs provided in Declaration 5 were generated witfiout a singular iota of 
knowledge of die molecular conqxHients or configuration of tfie centromere itself 

13) Declaratim S also presented evidence of the maintenance, stability, and 
fimcdon of the de novo formed oentromise found witiiin plant SATACs. For example, the 
Declaration S showed Aat in gegoerating SATACs in Nicotiana, the selection and aialysis of 
the tobacco protoplasts was p^ormed 14 to 21 days after transfection. meaning thousands of 
mitotic divisions occurred and the SATAC was still maintained. 
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Tbe preswit Dedaiatioo provides additional data evideocing the stabiUty of SATACs 
generated in plants, m Declaiationdesciibesfliemeoticstabaity of aplantSATACin 
Brassica napus by analysis of root tipa from seed pioduced by a reg«»erated plant canying a 
SATAC -me SATACs generated in Brassica napus eriiibit a typical segregation and 
displi^red homo^gous, bemizygous and nuU genotypes at a predicted MeodeUan frequency, 
m fenction of the centromere is dearly ascertained by tfie presence of a SATAC m growmg 
and dividing plant ceWs. Tt«re is no better evidence of the functionality and stabiUty of a 
centromere associated with a plant SATAC than its pereistanoe from generation to generation 
in seed plants and, demonstrating true M«idelian inheritance patterns. There is no other 
deBnitive proof of centromere ftmction than appropriate adherence to genetic principles. 

A description of the above-referenced methods and the resulting production of plant 
SATACs, including evidence of their maintenance is described in the foUowing sections. 
L MATERIALS AND METHODS 

Generation of Plant SATACs In Brassica napus 

Using methods as set forth in the above-referenced application, heterologous DN A 
was introduced into Brasstca napus to produce plant SATACs, foUowing selection and 
amplification of pericentric DNA. This is described in Declaration 5. incorporated by 
rrfmnce herein. Briefly, the heterologous DNA included a construct containittg a CaMv 
35S promoter fused to a phosphinothricin acetyl transferase gene {bar) as a selectable markw 
(White et al. (1989) Nucletc Acids Res., 18:1062), with an attB recombination site between 
tiie 3SS promoter and bar sdection gene, and was contained in a pBluescript backbone 
(Stratagfflie, La Jolla. CA), refe^ed to as pABI 012. The DNA eUMMting tiie bar sdectable 
maricer was introduced along with 26S targeting DNA (Genbank Accession no. XS2320, 
wAuch was deposited in tiw early 1990s; see also Pruit and Meyerowitz (1991) J Mol Biol., 
187.169-83; Genbank Accession no. X15550; Oruender A al. (1991) J Mol Biol, 221:1209- 
1222). The targeting DNA was cl<»ied into vector pBluesoipt (Stratag^ Ii[ Jolla, CA). 

Topically 1-10 X 10^ mesophyl protoplasts were isolated and used for DNA tq>take. 
Brassica napus protoplasts were isolated from mesopbyll material doived from in vitro 
cultured shoots essentilally as described by Vamling K. and caimelius K, (see e.g. Legumes 
and Oilseed Crops I in Biotechnology in Agriculture and Forestty 10, Springer Verieg 
(1990)). Plasmid DNAs from the vector and targeting DNA were sterilized with diloroform 
and 70% ethanol before use for transfection. A protoplast suspension was mixed with vector 
and targeting DNA at a ratio of 1:10 followed inunediatdly by slowly adding PEG solution. 
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T^ically, 30 Mg of DNA mixture (vector and targeting DNA at a 1 : 1 0 nrtio) were used per 1 
X 10* fffotoplasts. 

Selection was on L-PFT and the plants were regenerated used standard protocols 
known ill the art, e & those described in: Vamling IC and QUmcUus IC (see ..g. Legumes 
md Oilseed Crops I in Biotechnology in Agriculture and Forestry 10, Springer Verlag 
(1990) Glimelius R etal (}996) Plant Sci. 45, 133 - 144; Barsby et aL im6) Plant Cell 
Reports 5, 101). Typically, up to 50% of L-PPT resistant calli regenerated to shoots and 
whole plants. In situ hybridization analysis was performed on regenerated plants, 
SpedficaUy, the presence of a SATAC, and intermediate and precursors of SATACs, in 
second generation plants was ascertained by fluorescence in situ hybridization on root tips 
obtained from Tl seed that was ohtamed by self-^^ The seedlings were grown 

in the presence of L-PPT. Resistance to UPPT is conferred by the presence of the 35S PAT 
gene used for the production of the SATAC, Seeds were germinated on fiher paper, and 
emerging root tips were sampled in a nondestructive fashion, blocked and subjected to two- 
color FISH analysis using a 35S PAT probe (yellow-green signal) and an 18S rDNA probe 
(ledsignaiy Tl»r«mainderof Ae seedling was aUowed to grow and was exposed to L-PPT^ 

n. Results 

Analyses of SATACs, and precursois and intermediates of S ATACs, grocarated in 
Brassica napus were p^ormed <mi root tips from seed produced by a r^enaated plant 
carrying a SATAC. Analysis of second generation plants was poformed by fluorescmce in 
situ hybridization of root tips obtain^ from Tl seed that was obtained by self-pollination of 
TO plants. Chromosome spreads were stained with DAPI and co-stained for the i^escrK^e of 
the selectable marker using a 35S PAT probe (yellow-green signal) and pericentric 
heterocfaromatic DNA using an 1 8S rDNA probe (red signal). As described in Declaration 5, 
multiple structures of chromosomes having identifying d^racteristics as desoibed in the 
above^refarmced applicati(H> for the generation of SATACs, were observed in Brassica, 
following selection and regeaerati<m to whole plants. 

In analyzing tbe Tl seed, three genotypes were observed. The first being seed ttiat 
were homozygous for the SATAC signal (yellow gre^X die second being seed that were 
hemizygous for the SATAC signal and die tfiird being seed that were null for the SATAC 
signal. This is depicted in Figure 1 bdow^ arrows indicate the presoce of a SATAC, 
or m intermediate precursor of a SATAC, in root tip spreads in the homozygous, 
hemizygous and nuU genotypes obtati^ from a TO plant carrying a SATAC genotype It 
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should be noted that the presence of the rDNA regions («d signal) again are found typicaUy 
i«thep«icentricregionsof 12ofthB44ctoon««»tne8inflrfl55/ai. The phenotype of these 
genotypes vvas determined by growth of the seedlings in the presence of L-PFT, ^ch was 
usedastheselecliveagent Resistance to UPIT" was conferred by the presence pf*^ 
PATgfneusedforprodoctionoflheSATAC. Resistance to L-PPT correlated with the 

pnsenoe or absence of the SATAC. 

The aggregation behavior of the SATAC was consistent with a normal chromosome; 
atypical segregation pattern was observed, indicating the fimctional equivalency of the 
SATAC to resident chromosomes in terms of genetic behavior. Hius. this lesuh shows that 
seedlings displayed homozygous, hemizygous or mill phoiotypes at a predicted Meodelian 
frequency. The results also demonstrate the SATAC was maintained not only during mitosis, 
but maosis as weU. Similar observationfi were found wiA tobacco plants containing a 
SATAC, and sexual transmission of die SATAC via sexual crossing. 

nCURE 1 - nuoi«sccnee in situ hybridizatieii analysis (FBH) of Canola {Sraasica 
AT^ws) root tips from a SATAC line showti« segngffliofl of tbe SATAC 



Homozygous Hemizygous 



Null 




WTfWT 



m. Conduflion 
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ne nsulte of the experiments provided herein demonstrate that by fbUo^ the 
teaOms? of die specification and employing standard methods. apUmt satelUte artificial 
dmnnosome can be generated and selected within a ceU. Tl* resulting plant sateUite 
artificial diroinosome is stably maintained and can be tn»«^^ 

regpnentfion of plants. Accordingly, the description of aplant satellite artificial chromosome 
provided in the above<aptioned appUcation is sufficiently detailed such that 1 and other 
scientists involved in the work were leadUy able to generate and identify a plant satellite 
artificial chromosome «id distinguish it in a background of plant chromosomis based on the 
description in the appUcation. ITie above studies also den»>nstrat« the stability of the 
S ATAC and its transmission in mitosis and meiosis is normal, and fl»at the SATAC is 
geoerationany stable. Thus, the SATAC has a fimdioDal centromere. Thus, by following 
the teachings in the abovwaptioned application one can readily generate a plant satellite 
artificiai cfaromosome* 
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I further declaie that an Stated 
that an statements made on information and bdief are bcUeved to be true; and ftirther, that 

statements were made with krK>wled^ 
are punishable by fine or imprisonment, or both, under section 1001 of Title 1 8 of the United 
States Code, and that such wiUfiil false statements may jeopardize the validity of the 
plication or Bay patatt resulting tfierefrom. 

Date 




